CMB0101 PUS 

BRAKE SHOE AND BRAKE LINING BLOCKS 
WITH KEYED CONNECTION 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to drum brake shoes and brake lining 

blocks for vehicles such as trucks or buses. 

2. Background Art 

Vehicle brakes are generally either disk brakes or drum brakes. 
Drum brakes are generally preferred for buses and commercial trucks because drum 
10 brakes may provide a greater surface area of friction material. The braking surface 
of the friction material is generally riveted to a backing plate of a brake block. 
Generally, 12 to 16 rivets are required to attach a brake block to a brake shoe due 
to the substantial shear forces that must be withstood during braking between the 
brake blocks and the brake shoe. 

15 Commercial and industrial vehicle brake linings that are riveted to 

steel brake shoes are generally rigid, non-asbestos friction material. If the outer 
diameter of the brake shoe surface that is to be retrofit with new brake linings is not 
completely flat or within original design radius tolerances, the lining after fastening 
to the shoe may crack or break off of the brake shoe. This may create problems 

20 relating to braking performance and durability. 

The friction material used on brake blocks is drilled and countersunk 
to receive rivets that are used to connect the brake block to the brake shoe. Holes 
are formed in the friction material by either a drilling or a punch operation. If the 
counter bore is not drilled deep enough, the brake block may crack when riveted to 
25 the to the brake shoe by a riveter. If the counter bore is drilled too deep, the brake 
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block may be only loosely fastened that can lead to cracking of die firiction material 
or other problems. 

If die rivet tool misses a rivet location and contacts die friction 
material, may harm the friction material. The friction material may be cracked, 
5 broken, or deformed if the rivet is misdirected, or improperly set-up for depth and 
force. Any cracking, breakage or deformation could adversely impact braking 
performance of die lined brake shoe when installed on a vehicle. 

Substantial labor costs are incurred to rivet brake blocks to a brake 
shoe. Additional expenses may be incurred if it is necessary to scrap a cracked 
10 brake block. 

The surface area of the friction material is reduced by each access 
hole in die friction material required for a rivet. Any reduction m surface area of 
die friction material may adversely affect stopping performance. Holes for rivets 
in die surface of die friction material may result in unwanted noise especially if dirt 
15 or odier foreign material is permitted to collect in die rivet access holes. 

It has been proposed to integrally mold rivets into die backing plate 
of die brake block. Anodier attachmg mechanism proposed for brake blocks is die 
use of clinch nuts, however, clinch nuts are generally only usable widi transit bus 
brakes due to die high profile of the clinch nuts. 

20 In die manufacmre of brake blocks, problems may be encountered 

including blistering at die corners of the brake blocks. The comers of brake blocks 
may be broken or damaged especially if die corners are formed witii right angle 
corners. 

There is a need for an improved brake shoe having brake blocks tiiat 
25 maximize the friction material surface area while minimizing riveting operations. 
There is also a need to eliminate die potential for damage to friction material on 
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brake blocks when they are assembled to a brake shoe. Applicant's invention is 
directed to solving the above problems as summarized below. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a brake shoe 
5 assembly is provided that includes a brake shoe and a brake plate. The brake shoe 
has an outer radial surface. The brake plate is secured to the outer radial surface of 
the brake shoe. A slot and an integrally formed key are provided between the brake 
shoe and brake plate. The slot and key prevent radial movement of the brake plate 
relative to the outer radial surface of the brake shoe. The slot and key also greatly 
10 increase resistance to shear forces when the brake is applied when compared to 
conventional rivet secured brake linings. A plurality of rivets are provided for 
securing the brake plate to the brake shoe. 

According to another aspect of the present invention, a vehicle brake 
drum shoe assembly is provided that includes a cylindrical brake shoe and at least 

15 one brake plate that is secured to the outer radial surface of the brake shoe, A pair 
of keys are integrally formed by a punching operation in each of the cylindrical 
brake shoes to extend outwardly from the outer radial surface of the brake shoe. 
The brake plate is secured to the outer surface of the brake shoe and includes a pair 
of slots for receiving the keys of the brake shoe. The keys of the brake shoe are 

20 received in the slots in the brake plate and function to limit, and prevent, radial 
movement of the brake plate relative to the outer radial surface of the brake shoe. 

Other aspects of the invention relate to preassembling rivets to the 
brake plate and providing a pair of alignment holes for receiving the preassembled 
rivets that facilitate alignment of the brake shoe keys with brake plate slots. The 
25 preassembled rivets are longer than the height of the brake shoe key to align the 
brake shoe key with the brake plate slot. The preassembled rivets are secured to the 
brake shoe by a flaring tool. The friction material of the brake lining is molded 
over and covers one end of the preassembled rivets. One brake shoe may receive 
two brake blocks that each have two slots or key ways, wherein four keys are 
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formed on each brake shoe. The keys are formed or pressed out form the inside of 
the outer surface of the brake shoe without breaking through the brake shoe. The 
elongated keys, or ribs, fit tightly within the elongated key ways formed in the 
backing plates. 

5 According to other aspects of the invention relates to forming four 

recesses at the four corners of the brake plate that expose a corner portion of the 
brake plate. Rivets are inserted through the four exposed corner portions to join 
the brake plate and brake shoe after the preassembled rivets align the brake shoe key 
with the brake plate slot. The brake plate may then be riveted to the brake shoe for 
10 providing metal-to-metal contact and eliminating the need to rivet through the 
friction material. The brake plate slot is axially elongated to receive the elongated 
brake shoe keys. The backing plates span the friction lining surface and provide 
additional strength for the brake linings as they are attached to the brake shoe. 

According to another aspect of the present invention, a method of 

15 manufacturing a brake assembly is provided. The method begins by providing a 
brake plate having a plurality of rivet apertures and an alignment slot. Four 
apertures may be provided at four comers of the brake plate with two intermediate 
apertures being provided at opposite sides of the brake plate. A set of preassembled 
rivets are inserted into the two intermediate apertures of the brake plate. A 

20 frictional brake lining is then molded over the preassembled rivets so that the 
frictional brake lining covers the preassembled rivets. A brake shoe having a 
plurality of apertures that match the apertures in the brake plate also fiirther includes 
a key that protrudes from the outer radial surface of the brake shoe. Each of the 
brake plate slots receives a brake shoe key when the brake plate is mated to the 

25 brake shoe. The preassembled rivets are aligned with corresponding holes in the 
brake shoe to facilitate inserting the brake shoe key into the brake plate slot. A set 
of rivets is inserted in each of the rivet apertures in the corners of the brake plate. 
The rivets extend through corresponding holes in both the brake plate and the brake 
shoe and are secured by a rivet tool in a riveting operation. The preassembled rivets 

30 are flared to secure the brake plate to the brake shoe. The brake shoe key when 
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inserted in the brake plate slot limits, or prevents, movement of the brake plate 
relative to the outer radial surface of the brake shoe. 

According to other aspects of the invention as they relate to the 
method of manufacturing a brake assembly, the molding step may be performed 
without applying a brake lining over portions of the four comers of the brake plate. 
The open corners of the brake plate expose the four corner rivet apertures to 
facilitate riveting the brake plate to the brake shoe with metal-to-metal contact. This 
allows the riveting process to be used without drilling and counterboring the friction 
material for riveting access. The method may also comprise forming the brake slot 
as an axially elongated aperture and forming the brake shoe key as an axially 
elongated key, or rib, that fits within the axially elongated brake slot. The method 
may further comprise forming a pair of axially elongated slots in die brake plate and 
forming a corresponding pair of axially elongated keys in the brake shoe for each 
brake plate. The keys may be formed as integrally formed portions of the brake 
shoe in a punching or stamping operation. 

These and other aspects of the present invention will be better 
understood in view of the attached drawings and following detailed description of 
the illustrated embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an exploded perspective view of a brake shoe with one 
brake plate secured to the brake shoe and a second brake plate shown prior to 
assembly to the brake shoe; 

FIGURE 2 is an elevation view of a brake shoe and two brake plates; 
FIGURE 3 is a cross-section taken along the line 3-3 in Figure 2; 
FIGURE 4 is a cross-section taken along the line 4-4 in Figure 2; 



FIGURE 5 is a cross-sectional view of a preassembled rivet in a 
brake plate inserted through a hole in the brake shoe; and 

FIGURE 6 is a cross-sectional view similar to Figure 4 showing the 
preassembled rivet flared to secure the brake plate to the brake shoe. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

Referring to Figure 1, a brake shoe 10 having a cylindrical outer 
surface 12 is illustrated with one brake plate 16 assembled to the cylindrical outer 
surface 12 and a second brake plate 16 that is shown unattached to the brake shoe 
10. Each of the brake plates 16 includes a backing plate 18 to which is bonded a 
layer of friction material 20. A plurality of apermres 14 are provided in the backing 
plate 18 into which friction material 20 is integrally molded to mechanically attach 
the friction material 20 to the backing plate 18. 

The brake plates 16 are attached, in part, by rivets 22 diat are secured 
to the backing plate 18 at open comers 24. The open comers 24 are areas where no 
friction material 20 is bonded to the backing plate 18. Alternatively, the layer of 
friction material 20 could be applied over the entire backing plate 18 and then 
subsequently removed by cutting away or milling the friction material to create the 
open corners 24. Holes 26 for receiving the rivets 22 are formed in the brake shoe 
10 at spaced locations corresponding to the spacing of the rivets 22. The brake 
plates 16 are riveted by the rivets 22 through holes 28 in the backing plate 18 
directly to the outer surfece 12 of the brake shoe 10 to create a rivet connection that 
has metal-to-metal contact. 

Preassembled rivets 30 extend from each of the backing plates 18. 
The preassembled rivets 30 are received in holes 32 formed in the outer surface 12 
of the brake shoe 10. The preassembled rivets 30 are secured to mounting holes 34, 
the backing plates 18 and a layer of friction material 20 is molded onto the backing 
plate 18 covering one end of the preassembled rivets 30. The rivets 22 and 
preassembled rivets 30 are arranged in rows, as shown, on the inboard side 36 and 



CMB0101 PUS 



outboard side 38 of the brake shoe 10. The preassembled rivets 30 are arcuately 
spaced from the rivets 22 that are mserted through holes 28 in the open corners 24 
of the brake plate 16. 

Keys 40 are formed in the brake shoe 10 to extend outwardly from 
5 the cylindrical outer surface 12. The keys 40 are preferably elongated in shape and 
extend lengthwise in an axial direction. Two keys 40 may be arranged, as shown, 
in axial alignment on the outer surface 12 of the brake shoe 10. The keys 40 are 
received in slots 42 formed in the backing plate 18 of the brake plates 16. The 
integrally formed keys 40 when received in the slots 42 provide a positive and 
10 effective part of the attachment system that can withstand substantial shear forces 
that are created when the brake shoe engages a brake drum (not shown) to stop a 
vehicle (not shown). 

Referring to Figure 2, the construction of the brake plates is shown 
in greater detail. Each brake plate 16 has a backing plate 18 onto which a layer of 

15 friction material 20 is bonded. The open corners 24 of each brake plate 16 each 
reveal a part of the backing plate 18. A layer of friction material 20 is molded over 
the preassembled rivets 30 to provide a continuous layer of friction material 20 that 
is not interrupted by a plurality of riveting holes as was provided with conventional 
brake plates. The preassembled rivets 30, as illustrated, may be axially aligned with 

20 the keys 40 and slots 42. 

Referring to Figure 3, connection of the brake plates 16 to the brake 
shoe 10 by means of the rivets 22 and preassembled rivets 30 is shown. Rivets 22 
are flared in a riveting operation after insertion through the rivet receiving holes 26 
and holes 28 formed in backing plates 18. The preassembled rivets 30 are 
25 assembled to the backing plate 18 before the layer of friction material 20 is applied 
to the backing plate 18. After the brake plate 16 is assembled to the brake shoe 10, 
a flaring tool is used to flare the end of the preassembled rivets 30 forming a rivet- 
like connection between the brake plate 16 and brake shoe 10. 
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Referring to Figure 4, a cross section of the connection between the 
key 40 of the brake shoe 10 and slot 42 in the backing plate 18 of the brake plate 16 
is shown. The key 40 may be formed by a sheet metal forming process wherein a 
punch engages the brake shoe 10 to force the key 40 to extend outwardly from the 
5 outer surface 12 of the brake shoe 10 without separating the key 40 from the brake 
shoe 10. 

Referring to Figure 5, one of the preassembled rivets 30 is shown 
inserted into one of the alignment pin holes 32. The preassembled rivets 30 orient 
the slots 42 relative to the keys 40 and also align the rivet receiving holes 26 on the 
10 brake shoe 10 with the holes 28 formed in the open corners 24 of the backing plate 
18. As shown in Figure 6, the alignment pin 30 has been flared by a flaring tool to 
firmly secure the backing plate 16 to the brake shoe 10. 

The method of manufacturing the brake shoe 10 having replaceable 
brake plates 16 is described below. The method begins by providing a brake plate 

15 16 having a plurality of apertures for receiving rivets and at least one slot 42 for 
receiving a key 40. Four rivet receiving apertures or holes are provided at the four 
comers of the backing plate 18 of the brake plate 16. Two preassembled rivets 30 
are inserted into holes 32 in the backing plate 18 between the rivet receiving holes 
26. A layer of friction material 20 is then molded over the preassembled rivets 30 

20 so that the friction brake lining 20 covers the outer ends of the preassembled rivets 
30. The brake shoe 10 has rivet holes 26 that are provided to receive rivets 22 and 
holes 32 for receiving the preassembled rivets 30. The brake plates 16 have slots 
42 for receiving a brake shoe key 40 when the brake plate 16 is mated to the brake 
shoe 10. Preassembled rivets 30 are used to align the brake plate 16 with the brake 

25 shoe 10 and facilitate insertion of the brake shoe key 40 into the slots 42. Rivets 22 
are inserted into each of the rivet apertures in the four open corners 24 of the brake 
plate 16. The rivets 22 extend through corresponding holes 26 and 28 in the brake 
shoe 10 and brake plate 16, respectively. The rivets 22 are riveted at the open 
corners 24 by a riveting tool. The preassembled rivets 30 are flared to secure the 

30 brake plate 16 to the brake shoe 10 at a point generally axially aligned with keys 40 
and slots 42. The preassembled rivets 30 could alternatively be offset from the keys 
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40 and slots 42. The brake shoe key 40 is inserted in the slot 42 to prevent radial 
movement of the brake plate 16 relative to the outer radial surface 12 of the brake 
shoe 10. 

The method of assembling brake plate 16 to a brake shoe 10 
5 described above simplifies the manufacture of brake shoes by reducing the number 
of rivets required to secure the brake plate 16 to the brake shoe 10. It also 
eliminates boring and counter boring rivet holes in the friction material. 
Preassembled rivets 30 align the keys 40 with the slots 42 while at the same time 
aligning the holes 28 in the backing plate 18 with the rivet receiving holes 26 in the 
10 brake shoe 10. Metal-to-metal contact is provided for the rivets 22 to secure the 
brake plate 16 to the brake shoe 10. The open comers 24 provide clearance between 
the rivet locations and the friction material 20 so that the riveting operation wUl not 
crack the layer of friction material 20. 

While embodiments of the invention have been illustrated and 
15 described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 
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